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T he prese ntstudyaLtte mptStOin vestigate r el細 o nbetw ee nprecipitatio n a nd vegetatio ndyn a micsderiv ed舟orn
N OAA/A V H R R･No m alized Differe n ceVegetationh de xOV DVI)data. T he study e xamin esthe relzEtio nships■betw een
pre cipitatio n and N D V ldata Oll an n u alandtime &ories m o nthlydata u s mgboth line ar atldTIO か1inear regressio n a nd
c orTelalio n analysis, The studyde m o n straLteS thereis agood correspo ndingbetween ND VI andpreclpit8tio nbased orl
eitherthe m ea n a nn u al integrated or s easo n al data. T herefore, w e a c c ept d these r elatio nships c o uJd bec o m e aTl
indicatorin studies ofglobalenviro n mentalcha nges .
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1.INT RO D U C TIO N
The study of changes in global pre cipitation
patte m sis akey ele m e nt h･也e :o ngoingre s ea rchof
clim ate change. Th¢r 昏 ar eds o change sthat o c c u r
ov ertheland su rfac e
,
such asin vegetatio n, which
ar e as so ciated wi thcrhangcs in pre cipitatio n･
H() w ever, a bette r u nde rsta且ding ofpr6 Cipihti¢n-
vcgetation re･htio n ships o nvario ustim e a nd space
s calesis n eded.
T here w ere manystudies on rehtio nshipbetw e en
rainfallto N D Ⅵ st10h a s in East A 丘ica
l)
,
Bostw an a
2)
,
sahe13)) Am 眼 O n and No rth甲aStem
Bra zi14)
,
chin a5), a nd als oin･一曲b&屯′Scaleq
7)
. Frp m
tho s e studies, the relatio n ofprecipitatioTl a nd ND Vl
is c o mple x, su ch a s r epo rted by Kerr
8) thatits
relatio n ship w aslin ea ri血Senegal) whilebyLu
5)the
rehtio n ships w a squ adra:ticin C h ina･ A dditio nally,
M i】ich and Weiss
3)fo tlnd tha:tthe r elatio n ship w a s
in co n siste nt 舟o m the ye a rto the ye 打 in S al1 ¢1,
Afric a.
HeTTCe, this paper atte mpts to e xplo re the
relatio n ship betw ee n clim ate v ariable s and the
v egetatio n dynamic deriv ed 丘
･
o m
NO OA/AVIi R R- N D VIv alu e, ba sed o n either
spatial.s c a一e a ndpointdata･ T he a utho rs als otriedto
in v e stigate the po s sibilib, tO Study the global
e n viro n m e ntalcha ngeby uslngS atellitedaLta･
2. M 玉T H OD
To ¢x amin e the. rehtio nship betw e n
pr ecipita;lion and satellite r em otely ser)忌ed ND VI
data
,
both lin e aland no n-lin e a r r egressio n m od¢ls
w6re a:Ppliedspdiallyba$6d on the arln u al andthe
s 8 aS O nal data. For ac cu ra cy purpose, w e aLso
appliedpu nctually(point)totheュ0-day pe riod data
bas¢d on the clim a血 statio n sin As ian TeglO nfor
1995-1/99iperiods. A simple
`b in ge eTl r atio
”
w a s
applied‾雌 intestiga[te th¢ possibility to studythe
globale nvironI泡由 alchangeby uslngSatellitedata･
3. D A T A
T he data u s ed here ar epre cipitatio n and s atellite
r em ote s e n s ed N D VI data from JaJluary 1982till
De c e mber1995 for spatial analysis･ Fo rthe poL nt
an alysis, the data is Ja n u ary 1995to De c ember
1998,du etothelimitation ofthe av ailabledata ･
(1)Sptialanalysis･
BriefLy, the N D VI data w as deriv ed from
Tw e nty-ye ar GIobal 4- min ute A V H R R N D VI
Da[ta setof C hiba Univ ersity(J11yI98Ito De ce mber
2000), whilethe m o nthlyclim atedata w ere obtain ed
斤o m The Clim atic Res e ar ch Unit, Univ ersity of
Ea st Anglia, n a m ely C RU O5 0･5 Degre eM o nthly
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Clim ate Tim e-Serie s■(1901-1995)C DI R O M, Vcr.1.
April1999, To en ablein r egr essiorl analysis, allof
theim age ha v ebeen res ampledto O･5xO･5
o
spatial
res olutior1.
(2)Pointa n alysis.
The po ]nt clirn ate data w asderiv¢d &orn Global
Su m m a ry or Day (G L O B A LS O D) datas et 也at
c o nsits of the d ai1y air te mperature and
pre ciptatio n sinc e 1995to 1998, with
appr o xim ately 21.900 statio n s o v erthe w o rld. In
tllis study, thepr e cIPitation datain Asia n r egion fo r
abo ut 2200station s w as us ed. T he a n alysts W as
e mphasized .il}tO divers e a ctu al v eget ation type
re sult¢d 丘･o m Ru ntunu w u
12)
. T he c o o rdin ate s of
clim atic statio n sfr o m G L O B A L S O D hav e be e n
corre spo nded with n e arest pix els of N D V Ia nd
v egetatio n type sim ages c o n sidered in order to
obtain the N D VIv alu es and v egetatiorl ty pes Of
e a chstatio n.
4. R E S U LT SAND DISCtJSSIO N
Figur esl sho w sthe m e an an n u alof the15ヴe ar
period(19$1
-1995)ofthe precipitatio n(m m) and
l ntegrated NDVl. Fo rthe clim ate figu r es mustbe
co n sidered as ro ughsketches, sin cethey a reL-bas ed
or10,5 spatial r es olutio ns. Gla n c e■at■this figu r e,
ther eis a■go od･c orre sponding betw e n the mean
an rl ualintegr ated N D V r(TN T)aridthepr e cipitatio n▲
(軌1
Å
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Figu re 1. M e at) a nrlual(a)pre cipitati?n a nd (b)
integr ated N D V I fo rtheperiod1981-1995･
Fo r e x ample, the lo w erN D VI(les s tha n 2)
distributed in Sahara, Sa udi Arabia, a rid c e ntral
Asia
,
is a s so ciated with the lo w am o unt of
pre cipitatio n (le sstha n 2 50 m m/ye ar). For the
tr opic s of the n o rth part of n orthe rn A m erica.
Ce ntral A fric a
,
a nd So uthe a st Asia the tw o m aps
sho w a m atch e xpr essio n, which allpar a m eters
sho w a highv alu e, the N D VI is m o retha n6 a nd
pr e cIPitation is m o r ethan 2000m m/ye ar. The
spe cific relatio n als o appea rs whenlo oked at the
se ason al(DJF, M A M, JJ A, a nd S O N distributio n s
(n otsho w nbe re).
Figur e2 sho w s. the 14ye arstim e s eries of
precipitatio tland integr ated N D Vl fro m1982tiJL
1995c o rrehtion, u s l ng linea r c orrelatio ns. Fro m
the se.figure s, the highe st.correhtio nbetw e n both
.
v ariables o c cu rs in･ e astem Asia, n o rtherrl Oi
l
n o rthe m Americ a
,
middle Afric a(w ester nSahara),
a nde astem Asia.
Ac cording to Schultz a nd Halpert(1995), the
str ongest negative c orrelatipn s o ccu r in region
wher ethe pr ecipitatio ntr ends to o c c u rin wintcr,
while the N D VIm axim u m o c c u rsin s u m m er. ln
s u ch r egio n s, the arLn u al a ctivity of v egetatio nis
driv e npn m arilybyte mper atu re.
M a ny reg10 n Sha v e n e arto z ero c o rrelatio ns
betw e ein N D VIa ndpre cipitatio n. M o ns o on regio ns
andtropic alr ainfo r ests u ch a slndo n e血 arLd Br azil
a nd other r egio n sha v e n e a rtO Ze ro Or Sl樹Itly
n egativ e c oIT eldio n.
Figmre 3 sho w sthe c orrehtio n betw e e nthe
gro u17d sta土io n spr ecipitatio n and the N D Vl data
o v erthe clim ate std;也o nsin MoTIS O O 氾Asia. The se
data repr es e nted the c o rrelatio n betw e e nboth
v a riables o v 8 rthe 10-daytime s erie sprecIPitatio n
a nd ND VI data uringJa nua ry1995till1998. Frorn
this figu r e, som e pla ces.of c entral and w estern
Chin ahas･ago od c ozT elatio n, whilethe othe rpla ce s
s u ch as thetropicalreglOn the co rrela:lio nis n e arto
zero or n eg?tiv e. T he re sultlo oks alm o stthe s a m e
with pre vio u s re sult, which s uggestedthe tropic al
reglO nha3i alo w o rnegative GOr elaLtio nbetw e en
both v ariable s.
.The c o rrelB[tion betw e e nthe a n n u alintegr ated
N D VTand m ean a n n u alpr e cipitatio nba s ed o npo) nt
da;ta is･sho w n in Figtlr e. 4. T he r ehtion ship
char a cteristic is e xponential･ with c o rrelatio n
c o eqlCie nta ndstandard devhtio n a re0.54 a nd1.48,
r e spe ctiv ely. In are as with an rltJalpre cIPltatio nless
tha n 1500m m per ye a r 125 m m/m o nth, the
integrated is line a rly c o rrelaLted, although the
v arian c eisla rge. In co ntra st, in ar e a swith a n n u al
rainfallgreater tha n 1500 m m per ye ar, ND V I
satur aLteS a ndthere w as n o relatio n ship.
- 94 -
iW
& ､粕十 十 J
t ” -
…A
t鞄
十 十
■
F
- ･ ･ ･i
嘗＋ サ 十 ■
山 - ･ ･i
苛ぢ
?
也
.
1H N yt～
･tP
鞄
＋ ＋ 十 N
払 J -
･ ･i
＋ 十 ＋ r
ip i i
- ･ ･A
十 十 十 ■
ゝ よ _ ∫
- . ･A
轡 t鞄
十 ＋ 十 y
以
- ･ ･九
.1* イ 0 0 ■ l廿 ■■
lI!l
- -･du W ,
- ■ J' + 一 占 ■ ー L
:
粟 十準
,I
■
b
Tlfニー . ち . 』 よ - ･^
賢
鞄
十 十 ＋ {
+ ふ ∫
- ,･A
.轍
3;:罰
-
＋ 十 ＋ ＋ ■
:lil.. 4i_ h ･ - ･ .A
●J･ ･■l
鷲
1'
･ヰ ･､
A,
十 十 十 十 ■
u もJ, よ - . .A
&
翠
轡
嘩
JÅ
＋ 十 ＋ ■
s & ･ -
･ ･入
l舟 - 1 .
,･
掲
十 サ ＋ ■
i. .i, p3
- ･ 一九
Figu re21 Co rrelatio n c o efrlCientbetw een a n n u al
pre cipita:tio n(m m) a_
nd an n u al integrated NDVI
fro m1982till19 5.
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Figu re3. Thedistribution ofc or relationbetw e erl
10-daysir[tegrated N D Vlandpr e cIPitatio nJazl uary
1995till Dec ember 1998pe riod o v e rMo n s o on
Asia.
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Figur e4. Sc at er■plcrtsbetw e e nintegrated N D VI
v ers u s m e an a n m al pre cipita;tior) (m m) for the
sta土io n s in Mons o on As ia; the red lin e is
appr o xim atebestfitofdataset･
T his result points o ut the N D V)relates to
ch anglng Patte m S Ofr ainfal]indry c)im ates, whileit
is n otin w etregio n, a s sho wnin Figur e5･
Figu re5 sho w岳 the s c atterdiagra m sfo rthes e
statio n s, pres e nted in order ofin cre a st ng a v erage
a n nualpre cipitatjo n･ Thelege nd sho w sthe statio n
c ode
,
a nd m eans anhu alpre cipitatio nfo r4ぅ′r Period
of study. In ge n er al, statio ns with low er a n n u a!
pre c]pitatio n display m o relin e ar reZatio n sh]
'
p
(c o rr ela[tion co effic e nt m o retha n O･60) betw e e n
pre cipitatio n a nd theN D Vt.
Therefore, the N D Vlmight be a sen sitiv e
indic ato r ofpre clpitatio n o nly h drier clim aLteS･ In
othe r expla natio n, whe nthepre cipit8tior)in cre a ses,
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Figure 5･ Scatterplot of n 6an
.
aJ m ual 10 dayN DV Iv ersu sprecipitmin(m m)fo rthe n u mber ed statio n s
o v e rM o nso o nAsia. Statio n s are帆 order of hcr ea slngan n u alpre cipitatio n･
the ca n opybe com esde n s e, a nd N D VIv alu es
in cre a se u ntil thethr esholdvalu eis r ea ched. On
that tim e, the N D VIr e m ains co n stant al tho ugh
in cr e a slng pre cipitatio n stillo c c urr ed･ It m
-
C a ns
Fair)faLLis nolo ngera sthelimitingfa cto rin plaJlt
gro wth that is other experim cntal v ariablc s
be com einc re a slngyl npO rta nt･
Differ en c esin the timing Of the ND VI
respon s eto pre cipitatio n o ndiv erse 吋pe s of
v egetation co uld be used to understand the
r elatio n betw e e nboth an n u al pre cipitatio n and
integrated N D VI･ SatltOS
4)
,
Nichols o n a nd
Fa rrar2), Fa rr ar
9)
, Ru ntunu w u
lO)ll) do n e th is
a n a[ysISin a n u mber of diffe rentreglO n Sba sed o n
the m o nthlydata･ Ho w e v er, n o n e ofthes e studies
ha ve in v e stigated in the les sof therL O ne u nit
m o nthlydata.
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T his･ s e ctio n analy2Z)d bas ed o nthe te n･day
data o npr e cipit3tio n and N D Vld8ta･ T hu s, fo r
e a ch of the third-te em v 呼tationtype s re s ulted jn
Ru ntu n u w u12), thelinear c o rr elatio n w e re utiliz ed
betw e e n c o n cu rre ntten-da:y v alu es of N D VI with
the pre cipita;tio ndB[tafo rthe s a m etim e(thTLelag
- o), previo u sdata(tim elag≡- 1), a nd s o o D u ntil
the tim elag equalto 9 that ass o ciated withthe
pre cipitatio n c o ndit o n ofthr e e lT10 nths before･
T he re s ultis su m m a riz edin TableI. As sho w r)h
this table, the de n s ec a n opy s u ch asthe tr opical
fo re st
,
the tim elag lS m or etha n 3, w hile the
de n s e ca n opy s u ch as sav an n a, c r oplar)d･ rice
paddy, and gr as s/cr op, is v aried 0 and 1. lt
s ugge sts the N D VIappe ars re spo nd to rapidlyin
r are can opy rz(ther tha n the de n s e c a n opy･ It
se!e m ed c o n site ntwi the
TableI. Lin e ar c o rrelatio nbetw e e nN DVIandpr ecipitatio nfo r s cv eralv egetation typesin vario u stim elags･
Tleboldv alu es.indic atethehighestofco rrelatio n c o effic e nt.
StatioTt L O N L A Y
Tr opic al r 8irl fo r e sts
1 2 3 4 6 7 8 9
4 85 65 0 9 8. 32 8. 12 - 0. 4 - 0
. 2 -0, 1 -0. 3 0. 1 0, 2 0
.
37 0. 4 0. 5 0. 6
1 8 4 9 4 7 7 7
9 64 91 0 1 18. 5. 9
4 85 63 0 g 8. 9 8. 0
- 0, 3 1 0.2
0 4
- 0. 4 -0. 3
3 9
1 0
. 1 - 0. 1 0. 1 0. 3 0. 4 6 0. 6 0. 6 0. 5
0 3 5 6 1 2 8
-
0. 2
-
O. 5 0. 0 0. 2 O. 3 8
3 8 8 6
Tr opic al s e as o n al fo r e)St
0. 5 0. 5 0. 6
1 7 0
g 86 44 0 1 23. 8 9. 6 0. 1 6
6 19880 6 3. 4 -1 9. 0. 59
6
0, 37 0. 3 9
0. 50 0. 45
0.2 7 0. 4 0. S 0. 45 0. 4 0. 3 0. 3
8 9 2 0 4
0
. 6 4 0. 2
9
4 85 80 0 1 01. 5 6
.
78 0. 4 8 0. 4 6 0. 4 3 0. 6 3 0. 2
Sub tr opl Cal rain for e st
0. 1 0. 15 0. 1 0. 0 0. 0
9 2 8 1
0. l - 仇1 1 0. - 0. -0.
6 2 3 3 3
5 97 58 0 1 10. 3 20. 0 0. 5 6 0
.
6 1 0
.
7 2 0. 6 0 0
. 6 0. 5 0. 40 Q. 1 0. 0 -0.
6 5
4 67 41 0 1 20. 2 23 0. 5 2 0, 5 2 0.5 5 0. 5 0 0. 4 0. 3 0. 19
7 6
8 6 1
0. 0 - 0. -0.
3 1 2
4 77 680 33. 9 34. 6 0. 6 5 0. 59 0. 5 2 0. 6 3 0. 2 0. 1 10. 0
Te Dlpe r 8te fo r 申SIt
3 18 01 0 1 36. 2 47. 6 0, 8 8
6
5 40 94 0 1 29. 6 44. 5 0. 8 7
6
5 07 88 0 1 3l. 9 47. 2 0. 8 6
3
0. 9 1 0. 89 0. 8 6 0
.
7 0
.
6 0. 5 3
9 8
0. 8 4 0. 7 6 0. 8 6 0. 5 0. 4 0. 2(∋
7 2
0. 9 2 0. 7 2 0, 8 5 0. 5 0. 3 0. 2 3
1 9
- 0. - 0. - 0.
2 3 4
0. 3 0. 2 0
.
0
7 2 4
0. 0 -0. - 0.
9 1 3
0. 0 -0, -0.
4 1 3
Bo r e al c o nif8 r O u Sfore st
290 68 0 9 1. 02 59. 5 0. 5 9 0. 65 0. 6 7 0. 58 0. 7 0. 6 0. 6 6 0. 5 0. 4 0. 2
1 8 6 3 4
2 95 81 0 9 5. 68 56. 2 0. 5 5 0. 66 0. 67 0. 60 0. 7 0. 6 0. 57 0 4 0. 3 0. 2
旦 6 5 4 2
3 01 65 0 1 16 58. 6 0. 7 2 0. 6 6 0. 8 1 0. 8 3 0, 6 0, 5 0. 39 0. 2 0. 0 -0.
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7 5
S且Var n a/gra s s1a nd
5 03 5 30 1 2 6. 6 51. 7 0. 8 9 0. 8 3 0. 7 5 0. 8 8 0. 5 0. 4 0. 25 0. 0 -0. - 0.
2 6 2
5 55 7 80 8 8. 8 8 2 9. 2 0. 90 0. 89 0. 9 3 0. 89 0. 5 0. 3 0. 1 3
5 5 4
504 6 80 1 27. 4 50. 2 0. 8 1 0. 79 0. 71 0. 80 0. 5 0. 3 0. 23
5 5 9
5 1 3
- 0. - 0. -0.
1 3 4
0. 0 - 0. - 0,
g 1 3
Cr opia nd
56 2 94 0 10 4. 0
5 4 18 60 1 28. 2
30. 6 0. 8 6
7
43. 3 0. 8 5
7
0. 8 7 0, 83 0. 8 5 0. 6 0. 4 0. 24 0, 0
-0. - 0.
1 0 9 0 0
0. 81 0. 73 0. 8 5
5 6 38 50 103, 3 29. 5 0. 8 4
2
Ric e pad dy
0. 4 0. 3 0. 17 0. 0 -0,
1 0.
9 4 2 3
0. 8 1 0. 76 0. 84 0. 5 0. 3
0 2
0. 15 0. 0 - 0.
- 0
.
2 3
54 5 27 0 1 17. 39. 1 0. 8 1 0. 7 3 0. 62 0. 80 0, 3 0. 1 0. 0 5
- 0. - 0, -0.
4 9 1
5 4 83 60 11 8. 36. 1 0. 79 0. 72 0. 63 0. 78 0. 4 0. 2 0. 16 0. 0
8 0 8 2
2 4
-0. - 0.
1 3
57 0 67 0 l ll. 0 34. 0 0. 7 3 0. 65 .0. 56 0. 7 1 0. 3 0.2 0. 11 0. 0
5 4 3
-
. 0 - 0,
2 9 2
Gr a s s/c r op
5 74 4 70 10 9. 5 30. 2 0. 76 0. 68 0. 56 0. 74
8
2 84 9 30 7 4. 38 56. 9 0. 7 1 0.7 2 0. 68 0. 69
0. 2 0. 1 0. 0
9 4
0. 6 0. 5 0. 46
2 5
ー 0. -0. - 0.
1 2 3
0. 3 0. 2 0. 0
5 4 8
2 9 62 5 0 8 0. 9 7 5 5. 1 0. 71 0. 7 1 0. 6 9 0. 6 9 0. 5 0. 4 0. 28 0, 1 0･ 0
- 0･
3 2 4 1
Tu ndr a
5 61 1 60 95 06 31, 4 0. 89 0. 85 0. 78 0. 88 0. 5 0. 3 0. 14
- 0･ - 0･ - 0･
1 2 4 1 3 4
56 04 60 96. 65 3, 7 0. 88 0, 8 2 0. 73 0. 8 7 0. 4 0. 2 0. 0 2
- 0. - 0. - 0･
5 1 2 2 4 6
5 6029 0 9 7. 02 33. 0 0. 88 0. 8 1 0. 7 0 0. 8 8 0. 4 0. 2 0. 02
- 0. 10. - O1
2 0 2 2 4 6
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Se mi de s 8 rt a Tld de s e rt
56O 210 9 5, 78 34. 1 0. 80 0. 70 0. 55
3
0, 7 9 0, 2 0. 0 -0. 2 -0.
0 2 3
51i7 05 0 1 0 5. 6 37. 4 0, 7 6 0. 68 0. 61
8
0. 74 0. 3 0. 2 0. 1 rO.
9 4 1
res uJtin the s e as o n al se ction, that s o m etim esthe
N DVla ndpre cIPitatio nha sadiffere ntpeak oftim e･
The boldv alu e sindic ate the highest ofc o rr elatio n
c o effTI C呈e r)i
A simple
"
r ain gre e nratio
'' tha土defined a sthe
r ate ofprim aryprodu ctivityper u nit rainfallorthe
am o L] nt Of abo ut-gro u nd phytom a sspr odu c ed per
he cta reperye arper mHIim eter ofrain(Da v e nport
a nd NicllOIs o n
,
1993)has be e n c alc ulated in this
study. T his para m et ris a n alogu¢s to rain us¢
efrL Cie n cy, which n oted as ratio of Tne an an n血1
integrated N DVlto m ean an nu alpre cipitation･ The
low valu eindic ates wette rregio ns, while thehigh
on eindicate sdryla nd. Forthispu rpo se,the spatial
a n n u al integrated N D VIa nd precipitatio rl Wer e
us ed, a ndthe r es u一tispr es e nted inFigu re6･ Thedry
rcg[on of Saharais cle arly sho w non･this figure,
whit v alu e m o r etha n 16. The humid reglO n S Of
tr oplC a) forests alld the gla cier r eg10n･ar eindicated
bythe一ow gre e n r atio v alu e(le sstha n4)･ The other
s e mi aridand aridr eglOn S u ch a sthe c e ntral of
Au str a[iahas v alue ra nged fr o m6to12･
.
< 0
0- 2
2- 4
4- 8
8- 1(】
1 0JL 12
1 2･ 1 1
1 4･ 10
>1 0
r . I - 二言 -ji i ･t ≠
き鳥ミニー･-･
博 一簸･ ･
A
Figu r e6･ Rain- Gr e e n e s ra:tio; ratio of anrLu al
integrated N D VI(198l-2000) to m e a n a n n u al
pre cipitatio n(1981- 995)
5. CO N C L VSI O N
Bylo oking the dis廿ibutio n s ofthepr ecIPitation
a nd integrated N DVIv alu efo r m ea n a nn u ala ndthe
fo urgr o ups of s e as o n s(DJF, M A M, JJ A, S ON)
data, ther eis a bette r agre e m ent betw e e nthe
integr ated N D VIv alu e a nd pr ecipitatio n. A lo ng a
ye ar, preclpltatio n seasopa)Iy cha nges a nd
influ e n ce sthe a ctivib, Of v egetatio n(a so ciated to
theintegrated N D VIv alue). Itisinter estingto note
that the respo nd ing of N D V Ito pr ecIPitatioJlis
domin a ntly by tw otypes. Firstly, thai the N D VI
dire ctly respo nded the pre clpltatio n･ Fo r e x a mple,
the N D V工 be carn e m o re inte ns e whe n the
preoipita:tio nin cre as ed in Perlins ula Malaya o nthe
S O Nse aso n. Se c otldy,thereis aphaselagbetw e e n
the phen ology of NDVl and pr ecipltatioロ･ For
ex 釘nple, in the troplC al regio n, the precip1
'
tatjon
peaksin DJF whileN D Vlpe aks王n M A MA Also, the
pr cipitd o n minim u minJJAs e as o n,･but the NDVI
co ntiTlueS de creas eI)ntil S O N. How ever, a pr e cis e
lag c a n notbedeterminedsin c e aJIthedatabased o n
thethreem onthsdata.
Mor edetailresu一t w as obtain ed fro mthe poLnt
statio n a nalysis showingthatthe N DVIr espondsto
the pr e cipitaLtio n is v aried depe nding o n the
v egeta[tion ty pe. The N D Vlappe arsre spo nd to
r apidlyin r are c anopyratherfharlthederlS e Ca n opy,
Anotherpoi71tisthediffer er)c es a ctivitybetw e en
the highnorthernlatitude and the tropical region s･
T he N D VIof thehighhtitude regiワn pe aks o nthe
JJ A
,
whilethe N D VIoftropicalr eglO nPe aks o nthe
M A Ms e as o n. Howe v er,theye ar-to -ye arvariatio n s
hl Vegetation c o ndito nthat are r) ot a ss o ciated with
e xtr eTrlebio clirn atic e v erLtS ar e m u ch m o r edifrLCult
to detect u sing the N D VIa s als o concluded by
S hultz a nd H alpert(1995)▲
By u singthe grourld observ epre ciphtio ndata･
the r ehtio n shipbetw ee npr e cipitatio n a nd N D Vl is
expo n ential with c o rr elatio n c o efrlCie nt and
staTldard de viatio n s are 0.54 a nd I.48. This res ult
points o ut the ND VIr elatesto cha nglng Patter ns Of
rainfallindryclim ates, whileitis n otirl W etr eglO n.
T he raLtio of N D VI to rainfall, a sindic ator of
L
w ater u s e effic e ncy, sho w s a cle arly pe rfor m a n ce
fo rthe dry and the humi dreg10n S･ The dry la nd
v egetatio n types s u ch asSahara r egio n ge n e rally
ha v ehighratio s,indic a:ting m o re effic ent w ater u s er
The tr opl C aJr ainfo re st of Brazila nd lrldo □e siaha s
thelo w estratio repr esentlngthehu midr egio n･ This
c o n c ept mightpro vide a n alte m ativ etoir)vestlgate
theglobalen vir o n m e ntalcha ngeby s atellitedata ･
A CICN O W L E D G M E N T: I a m v ery tha nkful to
Tafeishi LaboratoryoftheCe nterforEn vir o n m e ntal
- 99 -
Re m ote Se n sing (C EReS), C hiba Univ er sity;
Clim atic Re s e arch Unit, Univ er sity of Ea st Anglia;
Natio nal Clim atic Data Ce nter (NC D C) in
AsheviHe, N C; and N O A A Natio n al Da:ta CetlerS
(N G D C)fo rpro vidingrehted digtal data ･
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